The purpose of this study was to evaluate the use of digital x-ray imaging detectors for the measurement of diagnostic x-ray tube focal spot size with a slit camera. Slit camera images of two focal spots were acquired with direct-exposure film (DF) (as specified by NEMA), computed radiography (CR) imaging plates, and an a-Si:H/CsI:Tl-based flat-panel (FP) detector. Images obtained with CR and FP were acquired over a broad range of entrance exposure levels. The DF slit images were evaluated according to NEMA specifications (visually, using a 7x magnifying glass with reticule) by six medical physicists. Additionally, the DF images were digitized and the FWHM values obtained from the digital profiles of the slit. The CR and FP images were analyzed similar to the digitized DF images. The calculated focal spot sizes for CR and FP differed from those of digitized DF by -2.4% to 4.8% (σ=2.5%), far less than the -16.6% to 9.3% (σ=8.1%) variability introduced by the visual evaluation of the slit. In addition, the calculated focal spot sizes for the CR and FP images maintained a coefficient of variation <1.0% over the broad range of exposure levels. Based upon these results, we conclude that 1) FP and CR detectors yield accurate measurements of x-ray tube focal spot sizes, 2) compared to DF, CR and FP significantly reduce measurement time and tube loading requirements, 3) CR and FP readily permit digital profile analysis, thereby eliminating observer error, and 4) unlike DF, CR and FP are independent of exposure level.
